he complained of dull steady pain in the epigastrium and both flanks. Simultaneously he became constipated and was unable to take anything by mouth except liquids. During this period he felt feverish at night and had occasional chills during the day.
Bergh direct was positive, and indirect, 1.9 mg. The total serum protein was 5.2 gm. with albumin 3.4 gm., globulin 1.8 gm. The icteric index on December 30 was 31, and the Kline exclusion test on this date was negative. The platelet count on several occasions varied between 250,000 and 304,000. The fasting blood sugar was 80 mg. The patient was type 0, Rh negative. On January 4 the multiple agglutination test with typhoid 0 and H and paratyphoid A and B, melitensis and Weil-Felix were all negative. A single blood culture taken on January 4 was sterile. The sedimentation rate on January 14 was 32 mm. per hour.
Several x-ray studies were performed. A G.I. series showed an essentially normal upper gastro-intestinal tract. There was no evidence of metastasis in the long bones. The chest plate was essentially negative except for elevation of the domes of the diaphragm.
The patient's course in the hospital was an extremely stormy one. There were daily afternoon temperature rises to 1020 with morning drops to normal or below normal. Simultaneously there was a change in the degree of icterus with increasing jaundice; an icteric index on February 1 was 123. An abdominal paracentesis was performed on December 27, 2,000 cc. of amber-colored fluid being removed. Repeat paracenteses were performed on January 7 and 24. The centrifuged sediment was examined for tumor cells; none were seen. Following paracentesis the spleen was definitely palpable. The patient gradually lost weight throughout his stay in the hospital, with marked fluctuations in temperature and elevation of white count to 19,600 on February 1. Repeat serum protein determinations disclosed an inversion of the albumin-globulin ratio, although the total protein ranged between 5.2 and 5.9 gm. The patient was placed on bed rest with a low fat, high carbohydrate, high protein diet, fluids limited to 1500 cc. per day. Frequent plasma infusions and blood transfusions were given without altering the grave oudook. A sternal puncture was performed and this showed no changes of note. Because of the patient's depressed state, he was allowed to leave the hospital under the care of his physician on Febmary 1, 1947. He was readmitted on February 6 complaining of nausea and mental lethargy. At this time he was very poorly nourished, with a temperature of 98.8, pulse 96, respirations 18. He was deeply icteric with a prominent abdomen and an enlarged palpable liver. There was marked edema of the ankles. The admission red count was 4.0 million, and the white count was 20,400. The urine showed 2-plus albumin with a few hyaline and granular casts. The prothrombin time was 21 seconds as against a control of 19 seconds. The bleeding time was 8 minutes, the dotting time 3½2 minutes, the platelet count 85,000, and the cephalin flocculation 3 plus.
The patient was treated supportively, receiving plasma. On the third hospital day he developed ecchymotic areas in the skin of the left hand and had a severe nosebleed which persisted for about five hours in spite of all local therapy. On the 4th hospital day the temperature dropped to 860 and he expired on February 9, 1947.
Dr. Blake: The history of the present illness points to an abdominal condition. The most recent symptoms, discovered a few days before admission, when he became constipated and was unable to take anything by mouth, raise the question of whether he had beginning intestinal obstruction. Unfortunately, it is not actually stated whether during this period he had any bowel movements or not. Nevertheless, we may consider so-called regional ileitis. This begins slowly with rather indefinite symptoms such as loss of appetite and sometimes a litde indefinite abdominal pain or colic, intermittent attacks of diarrhea, and occasional periods of constipation. One might also think of another disease that not infrequendy attacks this age group-tuberculous mesenteric lymphadenitis, with or without tuberculous peritonitis. Also, in any abdominal condition one naturally thinks of the possibility of neoplastic diseases-even in this age group-perhaps first of the lymphomas. Parasitic disease should also be considered, either amebiasis or infestation with round worms. In considering this, we note that the patient lived in New Britain all his life, although the short trip to Italy is of interest. Otherwise the brief past history does not add anything to the differential diagnosis.
In the physical examination it was noted that the skin was slighdy icteric. This is a new feature in the case. Although there was no history of jaundice, it is common enough for individuals not to recognize that they are jaundiced. We must then shift a little bit from the previous possible diagnoses to include the biliary tract or the liver in the disease picture-realizing also that this may be a hemolytic icterus. The remainder of the data at the first examination gives no evidence of the presence of disease outside of the abdominal cavity. We note, however, that the abdomen showed shifting dullness in the flanks. That means, of course, ascites of some degree. In relation to the diseases which I have already mentioned in the differential diagnosis one might say that ascites would be present in regional ileitis only if there were perforation; we have no evidence that this has occurred, so that this diagnosis seems much less likely. Tuberculous peritonitis is, of course, commonly accompanied by ascites. Neoplastic disease, including lymphoma, is very commonly associated with fluid in the peritoneal cavity, but parasitic disease not so commonly.
The fact that the liver was moderately tender and was palpated three fingerbreadths below the costal margin again shifts emphasis to this organ as perhaps the ducts. This is, of course, rare considering the number of patients infested with Ascaris, but has nevertheless been frequendy reported in the literature. There is no evidence of prolongation of the prothrombin time. The cephalin flocculation test was negative on December 27 and again on January 3. On January 28 it was reported one plus. One plus is not really significant. The cholesterol of 176 is within the normal range for total cholesterol. It might possibly be of assistance here if we knew the percentage of cholesterol esters-because in diffuse toxic hepatitis it is common for the percentage of cholesterol esters to fall below 65 per cent of the total. In complete obstructive jaundice of any duration, it is common for the total cholesterol to be high. That is not true in this patient. Up to this point we have not been provided with data indicating how severe this jaundice was. There was no mention of whether the stools were day-colored or not. The van den Bergh direct was positive and the indirect was 1.9 mg.%, about twice the maximum normal amount of bilirubin in the blood. The icterus index on December 30 was 31, which fits in with the slight jaundice, the bile in the urine, and the moderate bilirubinemia. There was no really significant reduction of the total serum protein or of the albumin. The Kline exclusion test was negative, nor was there other evidence of syphilis.
When we review the laboratory data-what has been added to the differential diagnosis? One, that the patient has a slight degree of anemia which is common enough in a chronic illness without being of great significance. Two, we know that he has an Ascaris infestation, although we are left in doubt as to whether or not he has an eosinophilia of moderate degree. Three, there is confirmatory evidence of jaundice.
It seems to me quite clear that since such functional tests as we have reported in this case are all within normal ranges, this boy has not had a severe diffuse toxic hepatitis up to this point, nor has he had a long-standing biliary cirrhosis. If he had either of these conditions in sufficient severity to make him jaundiced he should have much more laboratory evidence of a diffuse hepatic disease.
The G.I. series which showed an essentially normal upper gastro-intestinal tract helps to rule out the diagnosis of regional ileitis.
The patient's stormy course and "septic" type of temperature suggest abscess formation or at least destruction of tissue. Since the more specific findings point to the liver, the question naturally arises as to whether this boy has a necrotizing hepatitis or liver abscess due to amebic infection or to some other cause. One of the commonest causes of the "septic" type of temperature even in the somewhat obscure cases with no jaundice, is multiple liver abscess. By February 1 evidence of his increasing jaundice was provided by the icterus index of 123. The fluid obtained by paracentesis yields only the negative information that no tumor cells were found. Like all negative examinations, it is not proof of the absence of a condition. We do not have the information here as to whether this fluid had the characteristics of a transudate with relatively low specific gravity, or whether it had any of the characteristics of an inflammatory fluid. Following paracentesis the spleen was palpable. In progressive hepatic disease that often happens as you know, associated with increased splenic vein pressure.
The elevated white count in his later course is consistent with the notion that 410 CLINICAL PATHOLOGICAL CONFERENCE he had an actual infectious process, possibly liver abscess or necrosis. Although the level of total proteins remained approximately the same, there was a change in albumin-globulin ratio. This is consistent with the fall of albumin often associated with continued infections.
Upon his return to the hospital on February 6 the somewhat prolonged prothrombin time and the cephalin flocculation reaction suggest progressive hepatic damage. The ecchymoses of the skin may be associated with the increasing prothrombin time and the drop in the platelet count to 85,000. This is a symptomatic purpura hemorrhagica and not a primary or independent disease.
In conclusion, here is a boy of 17 who has run through his illness from the beginning to the end in a period of five weeks. During the previous four months he had relatively little in the way of symptoms except abdominal discomfort, occasionally a little diarrhea, and loss of appetite until shortly before he came into the hospital. These symptoms might have been associated with a variety of diseases, but could be consistent with nothing more than the Ascaris infestation of the jejunum and ileum. Then he began to feel a little feverish, which may happen in Ascaris infestation. He was found to have Ascaris ova in his stools. Then, progressively during the two months in the hospital, he becomes more and more sick and develops gradually increasing jaundice, septic temperature, large and tender liver, large spleen, and a moderate degree of ascites. There is gradually accumulating evidence, through laboratory tests, of the diffuse liver injury. The sequence of events seems much more consistent with a diagnosis of Ascaris infection with invasion of the hepatic ducts and abscess formation in the liver, than with acute hepatitis of virus origin. The latter, if it had begun abruptly, should not be associated with a leukocytosis. The so-called Hanot's type of biliary cirrhosis does not seem to me to fit into the clinical picture that this patient presents. It seems to me more likely that this patient's condition is due to Ascaris than to amebic infection of which we have no evidence. Dr. Liebow: It seems then that those of you who have made the diagnosis of ascariasis are not without extremely strong support. I call on Dr. Rosahn to present the autopsy findings.
Dr. Rosahn: May I supply some of the information which Dr. Blake requested during his presentation. So far as the eosinophils were concerned, there were on numerous blood counts from 1 to 3 per cent eosinophils. The remaining cells were monocytes. We did not perform cholesterol ester determinations. The stools were never clay-colored. The ascitic fluid was a transudate.
At autopsy we found an extremely emaciated, markedly icteric young man.
There were approximately 2000 cc. of amber-colored dear fluid in the peritoneal cavity. The presenting finding on opening the peritoneal cavity was the liver which weighed 2570 gm. (Figs. 1 and 2 ). Its entire right lobe was replaced by a dirty brown, deeply yellow granular tumor mass within which were areas of hemorrhage. The left lobe of the liver was seeded with small areas of tumor which had an appearance similar to the main tumor mass. The left lobe of the liver, in that portion which is not involved by tumor, showed evidence of cirrhosis. There was a fine granularity and on section an evident increase in the amount of fibrous connective tissue. The gall-bladder had an edematous wall.
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There were no stones in the gall-bladder, and the biliary tree was patent to the ampulla of Vater. In a cross section through the tumor we see a jaundiced, yellowishtumor mass with zones of hemorrhage scattered throughout it; in the uninvolved portion there is visible the evidence of increased fibrous tissue.
The lymph nodes at the foramen of Winslow were enlarged and contained tumor similar grossly to that seen in the liver itself.
Microscopically (Fig. 3) you will note that the tumor is composed of glandular structures which are lined by swollen cuboidal cells having a prominent nucleolus. Many of these cells are in mitotic division. This pattern is not maintained regularly throughout the tumor. In some areas the pattern is completely anaplastic without any evidence of its glandular nature. There is an increase in the amount of fibrous tissue stroma between the parenchymatous elements, and this stroma is infiltrated with inflammatory cells of all varieties including polymorphonuclear leukocytes. In a low magnification (Fig. 4) ing tubules and many of the tubules contained casts of bile pigment. The testes grossly were moderately atrophic. Microscopically (Fig. 5) they show an absence of spermatogenesis, and a very definite increase in the basement membrane, with some edema of the interstitial tissue and a slight amount of fibrosis. Unfortunately at the time of the autopsy we did not secure a specimen of the mammary tissue.
In addition to this finding the lungs were edematous. There was evidence of a bronchitis and bronchiolitis, especially in the basal portions of both lungs, and tumor metastases of miliary type were seen within the walls of the alveoli and sometimes actually within the alveolar spaces-a tumor pneumonia. We were unable to find any morphologic evidence of Ascaris infestation at autopsy. Dr. Liebow: Would Dr. Blake discuss this case from the clinical point of view? Dr. Blake: It is always important, when there is something wrong with the diagnosis, to review the case in order to see whether it would have been possible to make the diagnosis on the data presented, or whether any additional diagnostic maneuvers might have been helpful. Am I to understand that there were no Ascaris in the intestinal tract at autopsy? Did you really see the eggs [laughter] or is that just one of those red herring?
I suppose there were one or two other diagnostic procedures that might have been helpful in establishing the diagnosis of neoplasm of the liver before death.
Obviously helpful would have been either a biopsy or exploration, with actual visualization of the liver. The thing that still disturbs me and confuses me about this study is your finding of a diffuse cirrhosis of the liver without any initial laboratory evidence of liver disease so far as functional tests are concerned. I don't know whether the amount of cirrhosis as distinct from neoplasm found at 412 autopsy had reached a sufficient stage to result in really measurable impairment of liver function.
It is unique in my experience (and I would like to have comments from the pathologists about it) to see this type of rapidly growing tumor in a boy of 17 years. We learn that it does occur, but unless I am wrong it must be quite rare. The fact that there was no very significant evidence of marked impairment of liver function until the terminal phase would of course be quite consistent with the presence of localized neoplasm in the liver whether metastatic or not. But here one has a very diffuse lymphangitic process. One learns, then, from this case that even despite perfectly normal laboratory findings, we may already have a fairly advanced disease of the liver. I suppose perhaps the tumor mass was responsible for portal obstruction and ascites and may have accounted for what jaundice there was rather than diffuse cirrhosis itself. This would be an interesting point to have elucidated.
As a matter of hindsight one would always like to know just how an enlarged liver feels. It is much easier to make up your mind if you actually feel the liver yourself, than to read in a written description that the liver was moderately enlarged. I would like to ask whether in the examination of this patient, by those who did examine him, there was any impression of anything more than a perfecdy smooth-surfaced liver, or whether there was any nodulation? This is a very important point in determining the differential diagnosis of large masses in the liver.
Dr. Rosahn: I believe that the degree of cirrhosis which is present in the portion of the liver not involved by tumor was sufficient to have produced symptomatic changes and laboratory findings. As far as the question of how the liver would actually feel, there was a great deal of difference of opinion among the various examiners. To some it felt rubbery, to some it felt hard-all agreed that it was enlarged and not notched, that is, not nodular. The diagnosis of gumma, for instance, was not entertained because of the absence of nodularity. So far as the Ascaris were concerned they were definitely in the stool specimens obtained.
As pathologists, we were interested in the fact that we failed to make a diagnosis of a malignant process by examination of the ascitic fluid. We had three different preparations and in none of them were there any cells which would suggest the presence of a malignant process. We, unfortunately, had not been doing the Papanicolaou stain at the time of this patient's stay in the hospital. Since then, and primarily as the result of the failure to make a diagnosis in this case, we have set up the Papanicolaou technique and hope that this will help us in future situations of like sort. Unfortunately a biopsy, which would certainly have yielded a diagnosis much earlier than autopsy, was not available. We have been unable to find a similar reported case in a rather hasty search of the literature. The youngest patient stated to have had cholangiocarcinoma is referred to by Kaufmann-a boy aged 16.
Dr. Liebow: One of the questions that always arises when one finds carcinoma associated with fibrosis of the liver, is whether the carcinoma may not have preceded the fibrosis-the latter resulting from obstruction of the bile ducts in various portions of the liver by pressure of nodules of tumor, together with a possibly associated bacterial infection. But whatever the pathogenesis, the association between fibrosis and carcinoma of the liver or bile ducts is extremely frequent.
Some of the general facts concerning carcinoma of the liver and bile ducts can be illustrated in our own material in New Haven (table 1) . These data do not supply any large amount of statistical material but are in accord with the general facts summarized from large numbers of cases. We have subdivided the cases into those of intrahepatic and extrahepatic type. The peak of age incidence is in the middle fifties-somewhat older in the extrahepatic series. The youngest patient, aged 37, had a tumor of liver-cell origin. In the intrahepatic group there is a preponderance of males-perhaps because these lesions are almost always associated with fibrosis of the liver which has a higher incidence in the male. In the case of carcinoma of the extrahepatic ducts, it occurs with equal frequency in females as in males. In this variety of carcinoma there is a close association with cholelithiasis and the regeneration of epithelium that occurs following passage of stones through the biliary tract. In the intrahepatic type the predominant cell type is the malignant "hepatoma" where the tumor cells resemble those of the liver. Indeed, the atypical cells seem to be continuous with cords of hepatic elements in many cases. In the extrahepatic group the tumor cells are usually arranged in glandular form, but there was one squamous cell carcinoma arising in a major bile duct.
Final clinical diagnosis: Ascariasis, with obstruction of bile ducts, and associated bacterial infection of liver.
Final anatomical diagnosis: Fibrosis of liver; adenocarcinoma of liver. 
